Persistent suppression of humoral and cell-mediated immunity in mice following exposure to the polycyclic aromatic hydrocarbon 7,12-dimethylbenz[a]anthracene.
Carcinogen-induced immunosuppression has been implicated as an epigenetic mechanism in promoting the outgrowth and metastasis of neoplastic cells. It has previously been reported that the complete carcinogen 7,12-dimethylbenz[a]anthracene (DMBA) suppresses both humoral immunity (HI) and cell-mediated immunity (CMI) 3-5 days following exposure. Since persistent systemic immunosuppression may be more relevant in tumor outgrowth, assays quantitating HI and CMI, including those functions involved in tumor resistance, were performed 4 and 8 weeks following exposure to tumorigenic doses of DMBA. Adult B6C3F1 female mice were administered DMBA dissolved in corn oil subcutaneously at 5, 50 and 100 micrograms/g body weight in ten equal doses over 2 weeks (corn oil = vehicle control). The number of splenocytes producing IgM antibody to the T-dependent antigen, sheep erythrocytes, was suppressed up to 95% and 98% at 4 and 8 weeks, respectively. The IgG response was similarly depressed 75% and 98% at 4 and 8 weeks, respectively. Lymphoproliferation of splenocytes in response to the mitogens LPS, PHA and Con A were depressed up to 88%, 78% and 83% at 4 weeks and 63%, 63% and 67% respectively, at 8 weeks. In addition, alloantigen-induced proliferation of splenocytes in a one-way mixed lymphocyte culture was suppressed up to 90% at 8 weeks. The ability to generate cytotoxic T-lymphocytes (CTL) in vitro against P815 tumor cells was depressed at both time periods (88% and 60%, respectively) as was natural killer (NK) cell cytolysis of YAC-1 tumor targets (84% and 55%, respectively). The immunosuppression noted in these parameters was similar to that observed within 3-5 days following DMBA dosing. The persistent immunosuppression induced by the PAH carcinogen DMBA, including CTL and NK cell tumoricidal functions, may represent an important epigenetic mechanism contributing to tumor outgrowth or metastasis by this class of agents.